Induction of the high-affinity nerve growth factor receptor on embryonic chicken sensory nerve cells by elevated potassium.
Culture medium with elevated K+ has been shown to enhance the survival of neurons isolated from several different regions of the nervous system. Nerve growth factor binds to binding sites on sensory and sympathetic neurons through two sites, one of high-affinity (Kd1 approximately 3 X 10(-11) M) and the other of low-affinity (Kd2 approximately 2 X 10(-9) M). Equilibrium binding data generated on dissociated cells derived from E9 chicken embryo dorsal root ganglia, has shown that there is a two-fold increase in the number of high affinity (type I) receptors, with no effect on the affinity, when cells are incubated for 2 hours in buffer containing 59 mM K+. There does not appear to be a significant change in the affinity or the number of low-affinity binding sites. This two-fold increase in type I receptors is dependent on temperature, Ca+2, and active protein synthesis. There does not appear to be an intracellular pool of the type I receptor sufficient to account for this increase. The induction is not observed on sensory nerve cells cultured in 59 mM K+ for 24 hours, either in the presence or absence of nerve growth factor. Additionally, the induction in the number of type I receptors requires that both nerve growth factor and K+ be present simultaneously. Taken in total, this data suggests that there may be a critical period in which the sensory neurons require nerve growth factor exposure to respond. Evidence is presented which indicates that nerve growth factor responsive cells are able to elicit neurites after an acute exposure to nerve growth factor of as little as 4 hours. Finally, there is an approximate two-fold decrease in the concentration of nerve growth factor needed to elicit maximal fiber outgrowth, consistent with the two-fold increase in the number of type I receptors.